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[57] 



ABSTRACT 



A network communications adapter interconnects a 
plurality of digital computing resources for mutual data 
exchange in which a high performance, large capacity 
common memory is provided with a pair of external 
buses which allows multiple processors to store infor- 
mation in and read information from the common mem- 
ory. The common memory is configured into two 
banks, each bank operating independently and concur- 
rently under control of bus switching logic with sepa- 
rate address, control and data buses. The common mem- 
ory typically provides 400 megabits per second of band- 
width to the multiple attached thirty-two and sixteen bit 
processors which may be coupled either to both buses 
simultaneously or individually to the two buses. The 
bus switching logic then allocates all of the available 
bandwidth to the individual processors coupled to the 
buses based upon a predetermined profile established at 
the time of system installation. Also included in the bus 
switch logic is circuitry for broadcasting a processor 
I.D., whereby only a particular processor assigned the 
same identifier will be afforded an access slot time dur- 
ing which communication over the dual bus structure 
can take place. One of the interconnected processors is 
designated as the node controller and it includes cir- 
cuitry and software for implementing interprocessor 
interrupt handling and storage protection functions. 
Others of the plurality of processors coupled to the two 
memory buses provided input/output interfaces for host 
computers, digital peripheral devices, communications 
trunks or buses, or to wireless links for more remote 
communication. 
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[57] ABSTRACT 

A time-division multiplexed, data communications sys- 
tem allowing multiple user devices, including super 
computer buses configured in a local network, and 
other existing network hierarchies to exchange digital 
data over extended distances at speeds heretofore unat- 
tainable. The system includes a plurality of intelligent 
nodes, termed "DATApipe TM adapters", which are 
coupled to a fiber optic bus. The DATApipe adapters 
function as interface devices between the fiber optic bus 
and the I/O processors which are used to couple the 
user devices and networks to the DATApipe adapters. 
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...SPECIFICATION devices 142-146 may be comprised on a modular expansion 
card 400 including PCI bus connector 4 02 and multimedia bus connector 
404. This configuration allows for more modular and upgradeable 
expansion options in the computer system. This also provides... 

. . .multimedia devices include PCI bus connector 4 02 but do not include a 
real-time bus connector 404. These prior art multimedia devices are 
simply inserted into a respective PCI expansion slot 122, and the 
corresponding real - time connector slot 132 is not used for that 
respective PCI expansion slot 122. Thus, the computer... 



.receive new expansion cards 400 according to the present invention which 



include both a PCI bus connector 4 02 and real-time bus connector 
404 . 

Figure 6 - Alternate Embodiment 

Referring now to Figure 6, an alternate embodiment of the... 
...of Figure 1 is shown. In the embodiment of Figure 6, chipset logic 106A 
is connected to both the local expansion bus 120 as well as real-time 
bus 130A. In this embodiment, the multimedia bus 130A may be different 
from the multimedia bus 130 shown in Figure 1 to accommodate CPU accesses 
through the chipset logic 106A to the real- time bus 130A, and also to 
accommodate peripheral device accesses through the real- time bus 
130A and chipset logic 106A to main memory 110. Also, multimedia devices 
142 - 14 6 which are coupled to the PCI bus 120 and the real - time 
bus 130A in Figure 6 may be different from the multimedia devices 142 
- 14 6 in Figure I to accommodate accesses through the real- time bus 
130A to main memory 110. 

Thus, in this embodiment, the chipset logic 106A can communicate 
directly to the PCI bus 120, and can also communicate directly with the 
real- time or multimedia bus 130. This facilitates operation of the 
CPU 102 communicating with the multimedia devices 142 - 14 6 through 
both the PCI bus 120 and the multimedia bus 130A. In addition, one or 
more of the multimedia devices 142-146 can use the multimedia bus 130A 
to interface through the chipset logic 106A to the main memory 110 as 
desired. 

Figure 7 - Computer. . . 
...system of Figure 7 includes a separate control channel 502 in addition 
to the PCI bus 120 and the real - time or multimedia bus 130. As 
described below, multimedia devices use the multimedia bus 130 for high 
speed data transfers and use the dedicated control... 

. . . convenience . 

As shown, the computer system includes a central processing unit (CPU) 
102 which is coupled through a CPU local bus 104 to a host /PCI/cache 
bridge or chipset 106. The chipset 106 includes various bridge logic, 
peripheral logic and arbitration logic 107, as described above with 
reference to Figure I. The bridge or chipset 106 couples through a 
memory bus 108 to main memory 110. The main memory 110 is preferably... 

...types of memory, as desired. The chipset logic 106 preferably includes a 
memory controller for interfacing to the main memory 110. 

The host/PCI/cache bridge or chipset 106 interfaces to a local 
expansion bus or system bus 120. In the preferred embodiment, the local 
expansion bus 120 is the peripheral component interconnect (PCI) bus 
120. However, it is noted that other local buses may be used, such as the 
VESA (Video Electronics Standards Association) VL bus. Various types of 
devices may be connected to the PCI bus 120. Expansion bus bridge 
logic 150 and an expansion bus 152 may also be coupled to the PCI bus 
120, as described above. 

The computer system shown in Figure 7 includes a real-time bus , also 
referred to as a multimedia bus 130. The multimedia bus 130 preferably 
includes a 32 or 64 bit data path and in this embodiment does not 
include address and control portions . The computer system shown in 
Figure 7 further includes a dedicated control channel 502 separate... 

...be used to transfer interrupt, synchronization, and status commands and 
information . 

One or more multimedia devices 142A, 144A, and 146A are coupled to 
each of the PCI bus 120 and the multimedia bus 130. The multimedia 
devices 142A-14 6A each include bus interface circuitry 512 which 



includes standard PCI interface circuitry for communicating on the PCI 
bus 120, interface logic for interfacing to the multimedia bus 130, 
and control channel interface logic for interfacing to the control 
channel 502. The multimedia devices 142A - 14 6A use the multimedia bus 
130 to communicate data between the respective devices and use the 
control channel 502 for addressing and control of the multimedia bus 130. 

The multimedia devices 142A-146A may be any of various types of 
input/output devices ; including multimedia devices and communication 
devices , as described above. The multimedia devices 142A-14 6A are 
preferably similar to the multimedia devices 142 - 146 described above, 
except that the interface logic 512 in the multimedia devices 
142A-14 6A each include control channel interface logic, as described 
below. As described above, the multimedia devices 142A - 14 6A may 
comprise video accelerator or graphics accelerator cards, video playback 
cards, MPEG decoder cards, sound cards, network interface cards, SCSI 
adapters for interfacing to various input/output devices , such as 
CD-ROMS and tape drives, or other devices as desired. 

Thus, the multimedia devices 142A - 146A communicate with each other 
via the PCI bus 120 and also communicate with. . . 

...110 via the PCI bus 120, as is well known in the art. The multimedia 
devices 14 2A - 14 6A also communicate data between each other using the 
real-time bus or multimedia bus 130. When the multimedia devices 
142A - 146A communicate using the real- time bus 130, the devices 
use the control channel 502 for addressing, control, status and 
handshaking signals. Thus the devices 142A - 14 6A do not utilize any 
PCI bus cycles when communicating over the multimedia bus 130. 

In the embodiment of Figure 7, arbitration logic 504 is coupled to 
the control channel 502 and performs arbitration for the devices 142A - 
14 6A on the bus 130. Alternatively, arbitration logic 504 is incorporated 
into the PCI Bridge Chipset 106. In these embodiments, the multimedia 
devices 14 2A - 14 6A provide request signals on the control channel 502 
to the arbitration logic 504, and the arbitration logic 504 grants bus 
access according to a desired arbitration method. 

Multimedia devices 

Referring now to Figure 8, a block diagram is shown illustrating one of 
the multimedia devices 142A-14 6A, such as multimedia device 142A. As 
shown, the multimedia device 142A includes interface logic 512 
comprising PCI interface circuitry 522 for communicating on the PCI bus 
120, multimedia bus interface logic 524 for interfacing to the 
multimedia bus 130, and also including control channel interface logic 
52 6 for interfacing to the control channel. 502. The multimedia device 
142A also may include a digital signal processor (DSP) 210 or other 
hardware circuitry for implementing a multimedia or communications 
function. Each of the multimedia devices 142A - 146A... 

...use the multimedia or real-time bus 130 only for high speed data 

transfers of real -time stream data information. In one embodiment the 
multimedia bus 130 transfers only periodic stream data, i.e., data 
streams which require periodic transfers for multimedia or 
communication purposes, as described above. Examples of periodic data 
include audio. . . 

...bus 130 includes primarily data lines, such as a 32 bit or 64 bit data 
path , and does not include address or arbitration portions . In this 
embodiment of the invention, each of the multimedia devices 14 2A - 14 6A 
uses the ...502 for addressing and control for transfers on the 
multimedia bus 130. Thus the multimedia devices 142A - 14 6A use the 



multimedia or real- time bus 130 only for high speed data transfers. 
Thus, in this embodiment, the multimedia bus interface logic 524 
includes only data signal pins for interfacing to the data lines 
comprising the multimedia bus 130. Also, PCI bus bandwidth is not 
affected by multimedia bus transfers. 

Figure 9A - Flowchart Diagram 
Referring now to Figure... 

.of a multimedia data transfer according to the embodiment of Figure 7. 
When a multimedia device 142A desires to perform a transfer, in step 
542 the control channel interface logic 526 in the transferring device 

transfers control information on the control channel 502 to set up the 
transfer. This involves... 

.and status information regarding the length of the transfer, among other 
status information. The transferring device provides the control 
information to the respective destination device . 

Once the transfer has been set up on the control channel 502 in step 
542, then in step 54 4 the transferring device performs the data 
transfer on the multimedia bus 130 to the receiving or target device . 
During the entire transfer in steps 542 and 544, the PCI bus 120 is free 

.illustrating a data transfer method optimized for periodic transfers is 
shown. This method minimizes the amount of addressing and control 
handshaking and increases performance as described above by essentially 
using preset . . . 

.multimedia bus 130, in step 552 the control channel interface logic 526 
in the multimedia device 142 first transfers control information on the 
control channel 502 to the arbitration logic 504... 

.transfer, information regarding the length of the transfer and other 
status information. 

Once the requesting device has received control of the bus 130. in 
step 554 the transferring device provides a periodic data transfer 
request to the target device . This periodic data transfer request may 
be transferred over the control channel 502 or the... 

.130. As described above, the periodic data transfer request comprises a 
request for the multimedia device acting as the transmitter to 
periodically transfer a data stream to the receiving device at a 
predetermined frequency without requiring each individual transfer to be 
set up with control. . . 

.periodic transfers as well as any real-time constraint information. 

In response to the transferring device transferring the periodic 
transfer request in step 554, the receiving device uses the received 
information to determine if it can guarantee availability at the 
requested time frequency to receive the data. If the receiving device 
can guarantee availability for receiving this periodic data, then the 
receiving device preferably performs a handshake to indicate that the 
periodic data transfers can be performed. The receiving device also 
preferably configures one or more timers or counters at the specified 
frequency to indicate when the receiving device should enable its 
buffers and transceivers to receive the periodic data on the bus 130... 

.device has indicated availability for the periodic transfer. Thus, when 
the receiving device receives the periodic data transfer request in 
step 554, the receiving device determines if the receiving device can... 



...If the receiving device cannot guarantee availability at the frequency 
or period specified by the periodic data transfer request, then the 
receiving device indicates that it is not available for periodic data 
transfers. In this case, in step 562 the transmitting multimedia device 
sets the periodic transfer flag to no and in step 564 performs a single 
transfer. . . 

...requires that step 552 be performed to transfer control and addressing 
information to the receiving device to set up the transfer. 

If the receiving device indicates availability for the periodic data 
transfer in step 556, then in step 558 the transmitting multimedia 
device sets the periodic transfer flag to yes and in step 560 the 
transferring device begins the first of a plurality of periodic 
transfers at the frequency or period specified in the periodic data 
transfer request in step 554. If the transferring device has indicated 
a desire to transfer periodic data streams on the multimedia bus 130, and 
the receiving device has indicated availability to perform the 
transfers, then the transferring device performs periodic transfers of 
data streams to the receiving device . In this instance, the receiving 
device has indicated that it can guarantee availability at the times 
required by the transmitting device . Thus the receiving is available to 
receive each transfer of periodic data. 

Figure 10 - Multimedia Channels 

Referring now to Figure 10, a computer system is shown which includes 
a plurality of individual multimedia channels for two or more of video 
data, audio data, and communication. . . 

. . . convenience . 

As shown, the computer system includes a central processing unit (CPU) 
102 which is coupled through a CPU local bus 104 to a host /PCI/cache 
bridge or chipset 106. The chipset 106 includes various bridge logic, 
peripheral logic and arbitration logic 107, as described above with 
reference to Figure 1. The bridge or chipset 106 couples through a 
memory bus 108 to main memory 110. The main memory 110 is preferably... 

...types of memory, as desired. The chipset logic 106 preferably includes a 
memory controller for interfacing to the main memory 110. 

The host/PCI/cache bridge or chipset 106 interfaces to a local 
expansion bus or system bus 120. In the preferred embodiment, the local 
expansion bus 120 is the peripheral component interconnect (PCI) bus 
120. However, it is noted that other local buses may be used. Various 
types of devices may be connected to the PCI bus 120. Expansion bus 
bridge logic 150 and an expansion bus 152 may also be coupled to the 
PCI bus 120, as described above. 

The computer system shown in Figure 10 includes a plurality of real- 
time data channels , including a video channel 602, an audio channel 
604, and a communications channel 606. In... 

...may each have individual addressing and control portions or may use the 
addressing and control portions of the expansion bus 120. 

One or more multimedia devices or multimedia devices 142B, 144B, 
and 14 6B are coupled to each of the PCI bus 120 and to each of the data 
channels 602 - 606. The multimedia devices 142B - 14 6B preferably 
multiplex data onto the respective channels for reduced pinout 
requirements. The multimedia devices 142B - 14 6B each include bus 
interface circuitry 612 which includes standard PCI interface 
circuitry for communicating on the PCI bus 120, and interface logic for 
interfacing to each of the channels 602 - 606. The multimedia devices 



142B-146B use the respective channels 602 - 606 to communicate data of 
the respective data type between the respective devices . 

As described above, the multimedia devices 142B - 14 6B may be any of 
various types of input /output devices , including multimedia devices 
and communication devices , as described above. The multimedia devices 
142B - 146B are preferably similar to the multimedia devices 142 - 14 6 
described above, except that the interface logic 612 in each of the 
multimedia devices 142B - 14 6B includes channel interface logic for 
each data channel 602 - 606. As described above, the multimedia devices 
142B - 146B may comprise video accelerator or graphics accelerator cards, 
video playback cards, MPEG decoder cards, sound cards, network interface 

cards, SCSI adapters for interfacing to various input/output devices 
, such as CD-ROMS and tape drives, or other devices as desired. 

Thus, the multimedia devices 142B - 14 6B communicate with each other 
via the PCI bus 120 and also communicate with... 

...110 via the PCI bus 120, as is well known in the art. The multimedia 
devices 142B - 14 6B also communicate data between each other using the 
data channels 602 - 606: 

The multimedia devices 142B - 14 6B use each of these channels 602 - 
606 for high speed data transfers. The multimedia devices 142B - 14 6B 
use either the PCI bus 120 or a dedicated control channel (not shown. . . 

...channel (not shown), as described above with reference to Figure 7, 

arbitration logic 614 is coupled to each of the data channels 602 - 606 
and the control channel and performs arbitration for the devices 142B - 
146B on the channels 602 - 606. In this embodiment, the multimedia 
devices 142B - 146B provide request signals on the control channel to 
the arbitration logic 614, and... 

...logic 614 grants channel access according to a desired arbitration 
method. 

Figure 11 - Multimedia Bus Interface with Timeslotting Logic 

Referring again to Figures 1 and 7, in one embodiment the multimedia... 

...time sliced wherein time slices or time slots are allocated in 
proportion to the required bandwidth . In this embodiment, the 
multimedia devices , such as the multimedia devices 14 2 shown in 
Figure 2 or 142A shown in Figure 8 include time slotting logic. Referring 
now to Figure 11, logic components of a multimedia bus interface 17 4 
comprised in the multimedia devices in this embodiment are shown. 
Multimedia bus interface logic 174A shown in Figure 11 is preferably 
comprised in each of the multimedia devices comprised in the computer 
system, such as the multimedia devices 142-146 shown in Figure 1 or the 
multimedia devices 142A-146A shown in Figure 7. As shown, each 
multimedia bus interface 17 4A in the device includes bus transceivers 
and buffers 642 for interfacing to the respective multimedia bus 130. 

The multimedia bus interface 174A also includes timeslotting logic 
64 4 for controlling access of the respective multimedia device to the 
multimedia bus 130. The timeslotting logic 64 4 preferably uses one or 
more timers and counters 646 for determining respective timeslot. The 
multimedia bus interface logic 174A also includes programmable timeslot 
registers which are programmed by a central agent, such. . . 

...bus. In one embodiment, the CPU 102 programs a timeslot into each of the 
multimedia devices at startup or boot time, thus providing a static 
allocation of timeslots. Alternatively, software executing on the CPU 102 
dynamically programs timeslots in each of the multimedia devices 
dependent upon real-time processes and applications occurring in the 



computer system. The timeslotting logic. . . 

.646 and the programmable timeslot registers 648 storing the respective 
timeslot allocated to the respective device . The multimedia bus 
interface logic 17 4A further includes multimedia bus monitoring logic 
650 for monitoring conditions on the bus... 

.includes collision detection logic 652 for determining when a bus 
transfer from the respective multimedia device has inadvertently 
collided with another devices transfer. The multimedia bus monitoring 
logic 650 preferably insures that the multimedia bus 130 is... 

.In one embodiment, as shown in Figure 12A, the time slices are each a 
constant size and a number of the equal sized time slots are 
allocated to respective data streams in proportion to the required band 
width. . . 

.device. In this embodiment, arbitration for the multimedia bus is not 
required. Rather, a multimedia device programmed as a transmitter of 
video data monitors the bus and includes controller circuitry which 
begins transmitting the video data when the device 1 s respective time 
slot occurs. A corresponding device programmed as a receiver of said 
data also knows that the current time slot is... 
i 

.video time slot and monitors the bus to receive the data. 

In this embodiment, the interface circuitry of each of the multimedia 
devices are programmed at boot time for a static allocation of time 
slots. Alternatively, the interface... 

.corresponding data transfer bandwidth requirements. For example, the CPU 
may program each of the multimedia devices with a respective time slot 
at power-on. Alternatively, if the mix of real-time processes change, the 
CPU may dynamically or heuristically allocate time slots based on 
bandwidth requirements . 

Figure 13 - Centralized I/O Processor 

Referring now to Figure 13, an alternate embodiment... 

.that the system shown in Figure 13 includes a dedicated multimedia I/O 
processor 702 coupled to the multimedia bus 130 which controls 
operations on the multimedia bus 130. The I... 

.and coordinates all transfers within the system. Thus, the multimedia 
I/O processor 7 02 creates connections between two or more devices , 
sets up transfers between devices , and (optionally) executes the 
transfer. The centralized multimedia I/O processor 702 of the present... 

.on a standard PCI bus 120. Alternatively, the centralized multimedia I/O 
processor 702 may couple to both the expansion bus 120 and the 
multimedia bus 130 and control operations on. . . 

.shown in Figure 13 is shown. As shown, the multimedia I/O processor 
includes a plurality of data bus registers and/or a data bus memory 
which stores information regarding the data rates of each the devices , 
the data periodicity of each of the devices , and the respective data 
sources and destination devices comprised in the system. The multimedia 
I/O device 702 also includes data transfer control logic 714 which is 
coupled to the data bus registers and controls transfers on the 
multimedia bus 130. The multimedia... 



.to use different byte channels simultaneously. In this embodiment, the 
multimedia bus 130 includes a plurality of data channels, preferably 
data byte lanes or channels, which may be used by different multimedia 
devices concurrently. Thus, a first data stream is transferred on a 
first one or more data... 

.transferred on a second one or more data byte channels. Thus, where a 
first multimedia device 142 generates a first data stream and a second 
multimedia device 144 generates a second data stream, the byte slicing 
logic 716 assigns the first data stream to a first one or more data byte 
channels and assigns the second data stream to a second one or more 
data byte channels . In this case, the first multimedia device 142 
generates the first data stream on the first one or more data byte 
channels substantially concurrently with the second multimedia device 
14 4 generating the second data stream on the second one or more data byte 
channels . 

Thus the byte sliced multimedia bus allows different peripherals to 
share the bus simultaneously. The byte slicing logic 716 in the 
centralized multimedia I/O processor 702 thus may assign one data stream 
to a subset of the total byte lanes on the multimedia bus 130, and fill 
the unused byte lanes with another... 

.for storing data rate, data periodicity, data source, and data 
destination information for said multimedia devices , and the 
input/output processor 702 operates to selectively and dynamically 
assign data streams on selected ones of the data byte channels 
comprising the respective multimedia bus 130 and/or expansion bus 120 
using the data rate, data periodicity, data source, and data destination 
information for said multimedia devices . 

In this embodiment where a plurality of multimedia devices are 
coupled to the multimedia bus 130 and/.or to the expansion bus 120, and 
wherein each of the multimedia devices perform operations on the 
multimedia bus 130 and/or the expansion bus 120, the byte slicing logic 
716 operates to selectively and/or dynamically assign data streams on 
selected ones of the data byte channels comprising the respective 
bus . 

It is noted that the byte slicing logic 716 may be... 

.computer system comprises a multimedia bus 130 and/or an expansion bus 
120 including a plurality of data byte channels for transmitting data, 
and a plurality of multimedia devices are coupled to the multimedia 
bus, wherein each of said multimedia devices perform operations on said 
multimedia busl30 and/or expansion bus 120. As shown, in step 722, a 
first multimedia device generates a signal indicating a transfer of a 
first stream of data. In step 724, a second multimedia device generates 
a signal indicating a transfer of a second stream of data. In step 726... 

.of the respective bus, i.e., either the multimedia bus 130 and/or the 
expansion bus 120. In step 728 the byte slicing logic 716 assigns the 
second stream of data to a second one or more data byte channels of... 

.of Figure 1. However, the computer system of Figure 15 includes a 
multimedia memory 160 coupled to each of the PCI bus 120 and to the 
real - time bus 130. In the following description, elements which are 
preferably identical to elements previously described include... 

. convenience . 

As shown, the computer system includes a central processing unit (CPU) 
102 which is coupled through a CPU local bus 104 to a host/PCI/cache 
bridge or chipset 106B. . . 



...the Triton chipset available from Intel Corporation, including certain 
arbiter modifications to accommodate the real- time bus 130 and the 
multimedia memory 160 of the present invention. A second level or L2 
cache memory (not shown) may be coupled to a cache controller in the 
chipset, as desired. The bridge or chipset 106B couples through a 
memory bus 108 to main memory 110. The main memory 110 is preferably... 

...types of memory, as desired. 

The chipset logic 106B preferably includes a memory controller for 
interfacing to the main memory 110 and also includes the arbitration 
logic 107B. The chipset logic 106B preferably includes other various 
peripherals , as described above with reference to figure 1. 

The host/PCI/cache bridge or chipset 106B interfaces to a local 
expansion bus 120. In the preferred embodiment, the local expansion bus 
120 is the peripheral component interconnect (PCI) bus 120. However, 
it is noted that other local buses may be used, such as the VESA (Video 
Electronics Standards Association) VL bus. Various types of devices may 
be connected to the PCI bus 120. 

The computer system shown in Figure 15 also includes a real-time bus , 
also referred to as a multimedia bus 130. The real - time bus 130 
preferably includes a 32 or 64 bit data path and may also include address 

. ..1 or the real-time bus 130A shown in Figure 1. Alternatively, the 
real-time bus 130 includes various address and control signals for 
accessing the multimedia memory 160. 

Multimedia memory 160 is coupled to each of the PCI bus 120 and the 
real - time bus 130. In the embodiment of Figure 15, the multimedia 
memory 160 is preferably dual ported memory. In this embodiment, a first 
port of the memory 160 couples to the PCI bus 120. The second port of 
the multimedia memory 160 couples to the real- time bus 130. The 
multimedia memory 160 preferably comprises high speed dual ported VRAM 
(video random access. . . 

...from Intel Corporation, which is hereby incorporated by reference. 

In the preferred embodiment, the real- time bus 130 includes only a 
32 bit or 64 bit data path and does not include address or arbitration 
portions. In one embodiment, devices use the PCI bus 120 for 
arbitration, addressing and setup, and devices use the multimedia or 
real- time bus 130 for high speed data transfers between each other 
and also to/from the multimedia memory 160. Thus, in one embodiment, 
devices use the PCI bus 120 to provide addressing and control signals to 
the multimedia memory 160 and use the multimedia or real- time bus 130 
for high speed data transfers to and from the multimedia memory 160. 

One or more multimedia devices 14 2C, 14 4C, and 14 6C are coupled to 
each of the PCI bus 120 and the real - time bus 130. The multimedia 

devices 142C - 14 6C include standard PCI interface circuitry for 
communicating on the PCI bus 120. The multimedia devices 142C - 14 6C 
also include interfaces to the real- time bus 130. The multimedia 
devices 142C - 14 6C use the real- time bus 130 to communicate data 
between the respective devices . As described above, one or more of the 
multimedia devices 142C - 14 6C may be comprised on modular expansion 
cards adapted for insertion into respective slots of each of the 
real-time bus 130 and PCI bus 120. One or more of the multimedia 
devices 142C - 14 6C may be implemented directly on the motherboard or on 
a custom circuit card plugged into the motherboard. 

In one embodiment, arbitration logic 151 is coupled to the real- time 

bus 130 and performs arbitration for the devices 142C - 14 6C on the 



bus 130. In this embodiment, the multimedia devices 142C - 146C provide 
request signals on the real- time bus 130, and the arbitration logic 
151 grants bus access according to a desired arbitration method. 
Alternatively, the arbitration logic 151 is not included, and the 
multimedia devices 142C - 14 6C use the PCI bus arbitration to gain 
control of the real - time bus 130. 

The multimedia devices 142C - 14 6C may be any of various types of 
input/output devices , including multimedia devices and communication 
devices . For example, the multimedia devices 142C - 14 6C may comprise 
video accelerator or graphics accelerator cards, video playback cards, 
MPEG decoder cards, sound cards, network interface cards, SCSI adapters 
for interfacing to various input /output devices , such as CD-ROMs and 
tape drives, or other devices as desired. 

Thus, the multimedia devices 142C - 14 6C communicate with each other 
via the PCI bus 120 and communicate with the... 

.110 via the PCI bus 120, as is well known in the art. The multimedia 
devices 142C - 14 6C also communicate data between each other and the 
multimedia memory 160 using the real-time bus or multimedia bus 130. 
When the multimedia devices 142C - 14 6C communicate using the real- 
time bus 130, the devices are not required to obtain PCI bus 
mastership and they do not consume PCI bus cycles. In one embodiment, the 
multimedia devices 142C - 14 6C communicate with the multimedia memory 
160 using either or both of the real-time bus 130 and the PCI bus 
120. 

Expansion bus bridge logic (not shown) may also be coupled to the PCI 
bus 120. The expansion bus bridge logic interfaces to a secondary 
expansion bus (also not shown). The expansion bus may be any of... 

.bus, the extended industry standard architecture (EISA) bus, or the 
microchannel architecture (MCA) bus. Various devices may be coupled 
to the expansion bus, such as expansion bus memory or a modem (both not 
shown) . 

In the embodiment of Figure 15, each of the multimedia devices 142C - 
14 6C include PCI interface logic for coupling to the PCI bus 120 and 
also include real-time bus interface logic for interfacing to the real 
- time bus 130. Each of the multimedia devices 142C - 14 6C also 
include arbitration logic for gaining control of the real- time bus 
130 and further include logic which gains access to the multimedia 
memory 160. Thus, each of the multimedia devices 142C - 146C can gain 
control of the real- time bus 130 and access the multimedia memory 160 
to retrieve desired code and data. 

In the. . . 

.memory space. 

In the embodiment shown in Figure 15, one or more of the multimedia 
devices 142C -146C includes at least one DSP engine 210 which 
preferably performs a multimedia or. . . 

.The DSP engine 210 may also be programmed to perform communication 
functions, such as ISDN connectivity or modem functionality, as 
desired. In another embodiment, the DSP engine is not a general purpose 
DSP engine but is instead a device that is optimized for the 
performance of one or more multimedia or communications functions. 
In. . . 

.to the multimedia memory 160 contemporaneously with operations performed 
by the one or more multimedia devices 142C - 14 6C. In one embodiment, 
the multimedia memory 160 is partitioned into two or more... 



.first address space or buffer in the multimedia memory 160 while one of 
the multimedia devices 142C - 146C accesses commands and data from the 
other address space or buffer. 
As mentioned. . . 

.available to store non-multimedia data as needed. In this embodiment, 
each of the multimedia devices 142C - 146C and CPU 102 must also 
arbitrate for access to the multimedia memory 160. The multimedia 
devices 142C - 146C preferably have priority access to the multimedia 
memory 160. in one embodiment, a multimedia device simply writes one or 
more bits to a register in the arbitration logic 107B in. . . 

.data through the PCI bus 120 directly to the multimedia memory 160, and 
the multimedia devices 142C - 14 6C access commands and data from the 
multimedia memory 160 through the multimedia bus... 

.information regarding the multimedia data, including the beginning 
address of the data, the length or number of bytes of the data, as well 
as other information. Alternatively, the CPU 102 provides... 

.based on a desired priority scheme and the available resources. Thus, 
the video and audio components of a multimedia presentation may receive 
a higher priority than a telephony application that can ... commands 
reside. The pointer information includes the beginning address of the 
data, the length or number of bytes of the data, as well as other 
information. In step 510 the DMA... 

.or retrieved from main memory 110, in step 512 one or more of the 
multimedia devices 142C-14 6C read the commands and data from the 
multimedia memory 160 and in step 514 perform the necessary graphics and 
audio processing functions. The respective multimedia device 142C - 
14 6C then generates the appropriate video and audio signals to the video 
and audio. . . 

.memory 160 is partitioned into separate address spaces for commands and 
data, and the multimedia device retrieves commands from a first address 
space and retrieves data from a second address space... 

.order to minimize CPU accesses to the multimedia memory 160. This 
ensures that the multimedia devices 142C - 14 6C have full access to the 
multimedia memory 160 for real-time processing. Further, the multimedia 
devices 142C - 146C retrieve commands and data from the main memory 110 
only when necessary, and the multimedia devices 142C - 14 6C are not 
"locked out" of the multimedia memory 160 due to CPU writes... 

.CPU 102 writes to one address space or buffer while the one or more 
multimedia devices 14 2C - 14 6C accesses commands and data from the 
other address space or buffer. This ensures that the multimedia devices 
142C - 14 6C have uninterrupted access to commands and data in the 
multimedia memory 160 while. . . 

.commands and data to the multimedia memory 160. 

Figure 19 - High Speed Memory Channel Per Peripheral 

Referring now to Figure 19, a computer system is shown which includes a 
PCI or multimedia bus 120 and which also includes a separate memory data 
channel for each peripheral connected to the bus 120. The computer 
system of Figure 19 is similar to the computer... 



.However, the computer system of Figure 19 includes a separate memory 



data channel for each peripheral to the memory controller. As described 
below, multimedia devices use the respective memory data channel 130 
for high speed data transfers. In the following... 

. . . convenience . 

As shown, the computer system includes a central processing unit (CPU) 
102 which is coupled through a CPU local bus 104 to a host /PCI/cache 
bridge or chipset 106. The chipset 106 includes various bridge logic, 
peripheral logic and arbitration logic 107, as described above with 
reference to Figure 1. As shown... 

...includes PCI bridge logic 932 and a memory controller 934. The bridge or 
chipset 106 couples through a memory bus 108 to main memory 110. The 
main memory 110 is preferably. . . 

...or other types of memory, as desired. The memory controller 934 in the 
chipset 106 interfaces to the main memory 110. 

The host/PCI/cache bridge or chipset 106 interfaces to a local 
expansion bus or system bus 120. In the preferred embodiment, the local 
expansion, bus 120 is the peripheral component interconnect (PCI) bus 
120 or other type of system bus such as a dedicated multimedia or real - 
time bus . Various types of devices may be connected to the PCI bus 
120. Expansion bus bridge logic I and an expansion bus (both not shown) 
may also be coupled to the PCI bus 120, as described above. 

One or more multimedia devices or multimedia devices 902-910 are 
coupled to the PCI bus 120. In the embodiment shown, a CD-ROM 902, a 
Video ... 

...Audio card 906, a telephony card 908, and an MPEG decoder card 910 may 
be coupled to the PCI bus 120. Various other types of peripherals may 
be connected to the bus 120, as desired. 
Each of the multimedia devices 902 - 910 includes a dedicated memory 
data channel 912 - 920, respectively, which connects to the memory 
controller 934 in the chipset logic 106. Each of the memory data... 

...or a 4 bit, 8 bit bus, or 16 bit bus. Each of the multimedia devices 
902 - 910 uses its dedicated memory data channel 912- 920 to perform data 
accesses and. . . 

...bypassing PCI bus arbitration and PCI bus cycles. The dedicated memory 
channels may also be coupled directly to the main memory 110 instead of 
to the memory controller 934. 

The multimedia devices 902 - 910 each include bus interface 
circuitry 94 0 which includes standard PCI interface circuitry for 
communicating on the PCI bus 120. The interface circuitry 940 in each 
of the multimedia devices 902 - 910 also includes interface logic for 

interfacing to the respective dedicated memory data channel 912 - 920. 
The multimedia devices 902 - 910 use the PCI bus 120 to communicate 
data between the respective devices , and each uses its respective 
channel for main memory accesses. 

The multimedia devices 902 - 910 may be any of various types of 
input/output devices , including multimedia devices and communication 
devices , as described above. The multimedia devices 902 - 910 are 
preferably similar to the multimedia devices 902 - 910 described above, 
except that the interface logic in the multimedia devices 902 - 910 
each include memory data channel interface logic, as described below. 
As described above, the multimedia devices 902 - 910 may comprise video 
accelerator or graphics accelerator cards, video playback cards, MPEG 
decoder cards, sound cards, network interface cards, SCSI adapters for 



interfacing to various input /output devices , such as CD-ROMS and tape 
drives, or other devices as desired. 

Thus, the multimedia devices 902 - 910 communicate with each other 
via the PCI bus 120 and also communicate with... 

...110 via the PCI bus 120, as is well known in the art. 

The multimedia devices 902 - 910 also each communicate data to and 
from the main memory 110 using the device 1 s respective dedicated memory 
data channel. The multimedia devices 902 - 910 preferably each use its 
dedicated memory data channel for addressing, control, status and 
handshaking signals, as well as for data communications. Thus the 
devices 902 - 910 do not utilize any PCI bus cycles when communicating 
over their respective memory data channel. Alternatively, the multimedia 
devices 902-910 set up the memory data channel transfer using PCI bus 
cycles and then perform the transfer on the data channel. Thus, in one 
embodiment, each multimedia device uses the PCI bus address and control 
signals to set up a date transfer on the respective memory data channel 
as discussed with reference to Figure 3A. A multimedia device may also 
use the PCI bus address and control signals to set up periodic transfers 

...in a similar manner to that discussed above with respect to Figure 3d, 
once the device has set up the periodic transfer, the memory 110 
periodically transfers data to the multimedia devices , or vice versa, 
at periodic intervals. 

In the embodiment of Figure 19, arbitration logic 936 is comprised in 
the chipset 106 and/or in the memory controller 934 and coupled to the 
memory controller 934. The arbitration logic 936 receives memory requests 
from each of the devices 902-910 and performs arbitration for the 
devices 902 - 910 attempting to access the main memory 110. In this 
embodiment, the multimedia devices 902 - 910 provide request signals on 
their respective channel to the arbitration logic 936, and. . . 

...transfers from the main memory 110 to the respective memory data 
channels . 

Figure 20 - Multimedia Devices 

Referring now to Figure 20, a block diagram is shown illustrating one 
of the multimedia devices 902-910, such as multimedia device 902. As 
shown, the multimedia device 902 includes interface logic 940 
comprising PCI interface circuitry 942 for communicating on the PCI bus 
120, and also including memory data channel interface logic 944 for 
interfacing to the respective data channel. The multimedia device 902 
also may include a digital signal processor (DSP) 210 or other hardware 
circuitry for implementing a multimedia or communications function. Each 
of the multimedia devices 902 - 910 preferably includes the interface 
logic 940, as shown in Figure 20. 

The multimedia devices 902 - 910 preferably use their respective 
memory data channel only for high speed data transfers of real - time 
stream data information and/or periodic data transfers to or from the 
main memory 110. In an alternate embodiment, the memory data channels are 
used by each multimedia device for any of various types of multimedia 
or communications data transfers to or from main... 
...data channel includes only data lines, such as an 8 bit or 16 bit data 
path , and does not include address or control portions . In this 
embodiment of the invention, as mentioned above, each of the multimedia 
devices 902 - 910 uses the PCI bus 120 for addressing and control for 
transfers on the respective memory data channel . 



Figure. 21 - PCI Bus Including a Real - Time Mode 

Referring now to Figure 21, a computer system is shown which includes 
an expansion. . . 

.real-time /multimedia mode optimized for multimedia transfers of 
periodic data. As described below, multimedia devices use ... 
convenience . 

As shown, the computer system includes a central processing unit (CPU) 
102 which is coupled through a CPU local bus 104 to a host/PCI/cache 
bridge or chipset 106... 

.mode logic 960 according to the present invention for selectively and 
dynamically placing the expansion bus 120 in either a normal mode or a 
real time mode according to the present invention. 

The bridge or chipset 106 couples through a memory bus 108 to main 
memory 110. The main memory 110 is preferably... 

.types of memory, as desired. The chipset logic 106 preferably includes a 
memory controller for interfacing to the main memory 110. 

The host/PCI/cache bridge or chipset 106 interfaces to a local 
expansion bus or system bus 120. In the preferred embodiment, the local 
expansion bus 120 is the peripheral component interconnect (PCI) bus 
120. However, it is noted that other local buses may be used, such as the . 
VESA (Video Electronics Standards Association) VL bus or "Firewire". 
Various types of devices may be connected to the PCI bus 120. 
Expansion bus bridge logic 150 and an expansion bus 152 may also be 
coupled to the PCI bus 120, as described above. As mentioned above, the 
mode logic 960 . . . 

.to place the PCI bus 120 in either a normal PCI mode or in a real - 
time /multimedia mode optimized for multimedia transfers of periodic 
data . 

The computer system shown in Figure 21 optionally includes a real-time 
bus , also referred to as a multimedia bus 130 (not shown in Figure 
21) . The multimedia bus 130 preferably includes a 32 or 64 bit data path 

and may include address and control portions . The computer system 
shown in Figure 21 may include a dedicated control channel, such as... 

.bus 120 when the PCI bus 120 is in multimedia mode. 

One or more multimedia devices or multimedia devices 142D, 144D, 
and 14 6D are coupled to each of the PCI bus 120 and the multimedia bus 
130. As shown in Figure 22, the multimedia devices 142D - 14 6D each 
include bus interface circuitry 962 which includes standard PCI 
interface circuitry 964 for interfacing to the PCI bus 120 when the 
PCI bus is in a normal PCI mode. The bus interface circuitry 962 also 
includes interface logic 966 for interfacing to the PCI bus 120 when 
the PCI bus 120 is in the multimedia mode. The bus interface circuitry 
962 also includes interface logic 968 for interfacing to the optional 
multimedia bus 130. 

The multimedia devices 14 2D - 14 6D may be any of various types of 
input /output devices , including multimedia devices and communication 
devices . as described above. The multimedia devices 142D - 14 6D are 
preferably similar to the multimedia devices 142 - 14 6 described above, 
except that the interface logic 962 in the multimedia devices 142D - 
14 6D each include the interface logic for interfacing to the PCI bus 
120 in multiple modes. As described above, the multimedia devices 
142D - 146D may comprise video accelerator or graphics accelerator cards, 
video playback cards, MPEG decoder cards, sound cards, network interface 

cards, SCSI adapters for interfacing to various input /output devices 
, such as CD-ROMS and tape drives, or other devices as desired. 



Thus, the multimedia devices 142D - 14 6D communicate with each other 
and with the CPU 102 and main memory 110 via the PCI bus 120, as is well 
known in the art. The multimedia devices 142D - 14 6D also communicate 
data between using the PCI bus signal lines 120 when the PCI bus 120 is 
in the multimedia mode. As noted above, the real-time bus or multimedia 

bus 130 is optionally used to supplement the PCI bus 120 when the PCI 
bus 120. . . 

...comprises placing the system bus or PCI bus 120 in a special mode 

optimized for real - time data transfers. In one embodiment of Figure 
21, the special mode comprises a byte sliced. . . 

...11 and 12. In another embodiment, the special or real time mode 

comprises placing the PCI bus 120 in mode for performing periodic 
multimedia data transfers as described above. Other types of... 

...which increases the performance of real-time applications. The computer 
system includes a PCI local bus and a real-time or multimedia bus . 
The multimedia bus may be used only for periodic data, and either the 
PCI bus or a separate in the various peripheral devices which provide 
for time slotting and improved data transfer performance. 

Although the system and method of the present invention has been 
described in connection with the preferred embodiment, it is not 
intended to be limited to the specific form. . . 

...as can be reasonably included within the scope of the invention as 
defined by the appended claims. 
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04766274 INSPEC Abstract Number: C91003612 
Title: A dynamically segmented bus architecture 
Author(s): Xu BaiQiang; Ida, N. 

Author Affiliation: Dept. of Electr. Eng., Akron Univ., OH, USA 
Journal: Computers & Electrical Engineering vol.16, no. 3 p. 139-58 
Publication Date: 1990 Country of Publication: USA 
CODEN: CPEEBQ ISSN: 0045-7906 

U.S. Copyright Clearance Center Code: 0045-7906/90/$3 . 00+0 . 00 
Language: English 
Subfile: C 

Title: A dynamically segmented bus architecture 
Abstract: Presents a dynamically segmented bus (DS- Bus ) 

architecture for disturbed systems as an alternative to existing 
architectures, such as multi- bus , multi-stage network, or hypercube 
connection . Design considerations of the DS- Bus arbiter, as the key 
component on the DS- Bus , are discussed. A specific design of the 
arbiter is given with a resolution time proportional to the n umb er of 
grants. Analysis of DS- Bus contention is carried out by analytic methods 
and by simulation. Formulas are derived for parameters such as accept rate, 
capacity, inter-communication delay, and bandwidth of the DS- Bus . As 
with other architectures, the performance of the DS- Bus is application 
sensitive. It is shown, by comparison, that the DS- Bus architecture is a 
good approach to organize a large scale parallel computing machine. 
Finally, a large scale DS- Bus system design is proposed. 
Descriptors: computer interfaces ; 
Identifiers: bus contention... 

. . . bus architecture. . . 

... dynamically segmented bus architecture... 

. . .DS- Bus arbiter. . . 

. . . bandwidth ; 
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04985359 INSPEC Abstract Number: C91064199 
Title: Futurebus+ arbitration 

Author (s): Hawley, D. 

Author Affiliation: Nat. Semicond. Corp., Santa Clara, CA, USA 
Conference Title: Wescon/89. Conference Record p. 596-601 
Publisher: Electron. Conventions Manage, Ventura, CA, USA 
Publication Date: 1989 Country of Publication: USA v+787 pp. 
Conference Sponsor: IEEE; ERA 

Conference Date: 14-15 Nov. 1989 Conference Location: San Francisco, 
CA, USA 
. Language : English 
Subfile: C 

Abstract: The new Futurebus+ arbitration protocol provides a large 
number of priority levels for accurate real - time task scheduling, and 
a fairness protocol that allows an even allocation of bus bandwidth 
to multiple modules . This arbitration takes place on its own 

independent set of lines in parallel with data transfers. The article 
discusses: the allocation protocol w.c.t. priority fairness and 
uniqueness; arbitration competition including competition n umb er and 
parallel contention mechanism; control signals for arbitration 
synchronisation and arbitration condition; and control acquisition 
sequence. The Futurebus+ arbitration mechanism also provides a n umb er of 
other facilities, including error detection and recovery, parking, bus 
master identification, emergency messages, and board synchronization 
during reset and live insertion or withdrawal of modules . These are 
briefly mentioned. 

Descriptors : computer interfaces ; 
...Identifiers: real - time task scheduling... 

. . . bus bandwidth ; ... 

. . . multiple modules ; ... 

...competition number ; ... 
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Title: A distributed asynchronous execution semantics for programming 
the middleware machine 

Author(s): Berry, A.; Kaplan, S. 

Author Affiliation: Dept. of Comput . Sci . & Electr. Eng., Queensland 
Univ., Brisbane, Qld., Australia 

Conference Title: Proceedings 5th International Symposium on Autonomous 
Decentralized Systems p. 187-95 

Publisher: IEEE Comput. Soc, Los Alamitos, CA, USA 

Publication Date: 2001 Country of Publication: USA xvi+484 pp. 

ISBN: 0 7695 1065 5 Material Identity Number: XX-2001-00562 

U.S. Copyright Clearance Center Code: 0 7695 1065 5/2001/$10 . 00 

Conference Title: Proceedings of 5th International Symposium on 
Autonomous Decentralized Systems 

Conference Sponsor: IEEE Comput. Soc; Inf. Process. Soc. Japan; Soc. 
Instrument & Control Eng. Japan; IEICE of Japan; IFIP; IFAC; OMG; TINA-C; 
Manuf. Sci. & Technol . Center, Japan 

Conference Date: 26-28 March 2001 Conference Location: Dallas, TX, USA 

Language: English 

Subfile: C 

Copyright 2001, IEE 

Title: A distributed asynchronous execution semantics for programming 
the middleware machine 

Abstract: Distributed software is traditionally built by connecting a 
set of software components using a communications abstraction. The 
interaction semantics provided by the abstraction is predominantly static: 
any programming of behavior occurs in the components or in local wrappers 
around those components . While autonomous behavior can be programmed over 
these abstractions, there is increasing awareness that static interaction 
models are not sufficient to capture the semantic diversity found in 

dynamic , evolving distributed systems. This paper presents an 
asynchronous, distributed and executable semantic model suitable for 
implementing programmable connector objects. Programs described using the 
semantic model can be jointly executed by a set of autonomous, distributed 

participants with no explicit synchronization of execution state. By 
removing the requirement for explicit synchronization , participants can 
execute independently with no requirement for centralized mediation, and 
the asynchrony of the model implicitly allows for potentially high 
latencies in distributed environments like the Internet. This combination 
of properties makes the model ideal for e-commerce. . . 
. . .Descriptors: distributed programming 

Identifiers: distributed asynchronous execution semantics... 

... distributed software... 

. . .programmable connector objects 
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Title: The design of distributed measurement systems based on IEEE1451 
standards and distributed time services 

Author(s): Burch, J.; Eidson, J.; Hamilton, B. 

Author Affiliation: Agilent Technol. Inc., Palo Alto, CA, USA 

Conference Title: Proceedings of the 17th IEEE Instrumentation and 
Measurement Technology Conference [Cat. No. 00CH37066] Part vol.2 p. 
529-34 vol.2 

Publisher: IEEE, Piscataway, NJ, USA 

Publication Date: 2000 Country of Publication: USA 3 vol. (xliv+1615) 
PP. 

ISBN: 0 7803 5890 2 Material Identity Number: XX-2000-01324 

U.S. Copyright Clearance Center Code: 0 7803 5890 2 /2000/$10 . 00 
Conference Title: 17th IEEE Instrumentation and Measurement Technology 
Conference 

Conference Sponsor: IEEE Instrum. & Meas. Soc; Baltimore Sect. IEEE; 
Washington Sect. I&M Soc. Chapter 

Conference Date: 1-4 May 2000 Conference Location: Baltimore, MD, USA 
Language: English 
Subfile: B C 
Copyright 2000, IEE 

Title: The design of distributed measurement systems based on IEEE1451 
standards and distributed time services 

Abstract: This paper discusses the design challenges in creating 
effective and robust distributed measurement and control systems. The 
design of distributed measurement systems is greatly facilitated by 
recent standards such as IEEE1451.1 and IEEE1451.2, and the existence of 
network infrastructure features such as distributed time services. The 
point-to-point connection between the central controller and a 

peripheral is usually accomplished via a serial protocol such as RS-232, 
HART/sup TM/, or a specialized bus such as IEEE488. A distributed 

design allows additional degrees of freedom to meet real - time 
requirements and an opportunity to build more flexible yet more robust 
systems. A variety of... 

. . . Another approach is to use services built on a global sense of time 
established by synchronizing real - time clocks contained in each 

component . These services are discussed both theoretically and in terms 
of an example system. To illustrate these points, a simple distributed 
measurement system is examined both in terms of the design issues and the 
performance. This system has been constructed out of a mixture of 
commercially available and prototype components that make use of 
Ethernet, the IEEE1451 standards, synchronized clocks, and commonly 
available commercial infrastructure services and components such as Web 
browsers, databases and other common application tools. 
. . . Descriptors : distributed control . . . 

. . .network interfaces 

Identifiers: distributed measurement systems... 

... distributed time services... 



peripheral instruments . 



. . . real time programming . . . 

. . .point-to-point connection ; 

. . . distributed design. . . 

. . . real - time clocks . . . 

. . . synchronized clocks. . . 

. . . clint-server interface ; ... 
. . .publish-subscribe interface 
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An in-depth look at server clustering 

Elizer, Lee H; Swift, David G 

Computer Technology Review PP: 40-44 Fourth Quarter 1998 
ISSN: 0278-9647 JRNL CODE: CTN 
WORD COUNT: 1926 

...TEXT: on the software vendor and the clustering architecture being used. 
The issue of how much hardware can be shared versus how much hardware 
needs to be duplicated and how many nodes per cluster are supported 
must be addressed. Hardware connectivity is very dependent upon the 
clustering architecture of individual vendors. 

Clustering software must provide cluster. . .Additionally, most, PC servers 
with "dual-peer PCI" buses will have a secondary bus with ISA or EISA 
slots and an embedded real - time clock. This clock watches for 
interrupts, such as the keyboard, all of which are 8MHz... 

...the clustering solution exposed to an additional point of failure. 

I/O bottlenecks are a continuous problem. Load balancing reduces the 
occurrence of I/O bottlenecks by allocating I/O on a dynamic basis to 
the least used host bus adapter. Users need to be sure that the 
clustering solution being considered has been tested. . . 
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Standard Microsystems Launches New PC Connectivity Product Line. 

Business Wire, p01151297 
Jan 15, 1998 

Language: English Record Type: Fulltext 
Document Type: Newswire; Trade 
Word Count: 896 

(USE FORMAT 7 FOR FULLTEXT) 
TEXT: 

...the first in a new family of integrated circuit (IC) products designed 
to provide advanced connectivity features among next-generation PCs and 
PC peripherals . Products planned for this new line include IC's 
supporting emerging industry standards, such as... 

With today's announcement, SMSC introduced the industry f s first 
bandwidth-efficient, multiple-endpoint USB . peripheral controller IC. 
The USB97C100, which connects ISA -type peripherals to the Universal 
Serial Bus , is aimed at fully utilizing the USB bandwidth in PC 
peripheral applications. With two addresses and up to 16 transmit and 16 
receive endpoints per address, the USB97C100 can simultaneously attach 
several peripherals to a single USB connection . This new IC supports a 
wide range of peripherals , including PC serial ports, parallel ports, 
floppy disk controllers, Ethernet controllers, PC keyboards and mice. 

In order to place multiple devices on a single USB connection 
without loss of performance, a peripheral controller must use the 
available bandwidth effectively. The USB97C100 does this through Standard 
Microsystems 1 patented dynamic memory management architecture, originally 
developed for the Company's Ethernet controllers. Unlike other USB 
peripheral controllers, the USB97C100 dynamically allocates data 
buffers from a 4K-byte internal memory. The chip's hardware determines the 
specific. . . 

...8051 MCU, external 1MB memory interface, an 8237 ISA DMA controller, and 
a quasi-ISA peripheral interface with 64KB I/O and separate 1MB memory 
space in a 128-pin QFP package... 

...for the packet-oriented nature of the Universal Serial Bus. The 
USB97C100 is the first USB controller that can continuously sustain the 
theoretical maximum bandwidth of the Universal Serial Bus on back-to-back 
frames . . . 

...such as video, audio, and data acquisition, as well as for porting 
multiple PC legacy peripherals to a single USB connection . " 

Standard Microsystems provides a complete development environment for 
the USB97C100, consisting of an evaluation/software... 
19980115 
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Word Count: 7 64 

... a chassis slot and then plugs into the backplane via one or more 

on-board connectors . Users may note that modules for different 
transmission technologies have connectors in different locations. They 
are set up this way because different transmission technologies are handled 

...be used. For such a switch-over to occur automatically or via software, 
the hub modules need to connect to both backplane regions concurrently. 
A bus is a specific traffic-carrying path within the... 

...however, varies widely among products. 

In most cases there are at least two buses that link all the 
modules in a concentrator. One is used for carrying user data between 
modules, while a separate management bus is often used to exchange 
administrative, control and status messages between the interface 
modules and one or more control or management modules. 

While a bus is a physical electrical... 

...32 or 64 - carry two or more bytes concurrently. 

Throughput, however, differs from this raw bandwidth . Since 
throughput represents the user data traffic-carrying capacity of a bus , 
it varies according to access and contention schemes that are used to 
control how multiple modules share a bus 1 bandwidth . 

Three prevalent forms of access control are time-division multiplexing 
(TDM) , which assigns a fixed amount of bandwidth to each module ; 
arbitrated access, which relies on an arbitration protocol to dynamically 

assign bandwidth; and collision-based access, which operates the bus 
like a thin- or thick-wire Ethernet LAN. These different access methods are 
used to. . . 

...call for the setup of temporary connections for high-speed blasts of 
traffic between communicating modules or interfaces . In most cases they 
are oriented toward meeting future asynchronous transfer mode traffic. If 
the... 

...are also called channels or segments), two token-ring paths and one or 
two Fiber Distributed Data Interface (FDDI) paths . 

These different types of LAN paths typically are carried on separate 
buses because different buses... 

...separate, collision-based buses. Multiple token-ring channels are often 
carried within the same serial bus with channels assigned to different • 
TDM time slots. 

Some TDM buses are flexible enough so that the same... 
19931115 
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Mar 1999 
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DOCUMENT TYPE: News 
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1999 

TEXT: 

... slots on the back of your system may become front-runners. 

When it comes to hardware installations , "USB ! s biggest promise is 
improved ease of use," says Steven Whalley, chairman of the... 

...you swap, say, a mouse for a graphics tablet without powering down. Best 
of all, peripherals are recognized as soon as they're connected , 
without lengthy driver installations. 

Two additional advantages are speed and expandability. USB transfers 
data up to 100 times faster than serial and 10 times faster than parallel 
connections , making short work of tasks such as downloading images from 
digital cameras. Moreover, dozens of USB peripherals can be 
daisy-chained, sharing a port and bandwidth as needed . 

Although some Windows 95 systems had limited USB support, says 
Whalley, the bus ' s current popularity is due to its compatibility with 
Windows 98 and Apple's iMac, both introduced last year. If you're upgrading 

...to install and cost less than $40. 

Whalley predicts that USB will soon become the interface of choice 
for peripherals , and serial and parallel ports will disappear. Already, 
the iMac offers only USB connections and. . . 
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redundant system. 

When an N+l redundant system is implemented, an "excess" of power is 
installed . It is advisable to have the total load current evenly 
distributed among the connected power supplies instead of having some 
supplies delivering full power while others "work" almost idle... share 
method or independent current sharing. In essence, the power-supply 
des igner provides a current- share bus that is used by the system 
designer to implement a fully redundant system with precise current 
sharing . 

The concept behind the current- share bus is the implementation of 
a dictated bidirectional-current feedback network interconnected to the 
main control circuit inside each unit. This network' senses the status of 
the share bus and adjusts the unit's output current accordingly. An 
enhanced description of this type of... 

...and an almost unlimited number of paralleled modules without 
degradation of current-sharing accuracy. 

The share signal is transmitted on a single-line bus that must be 
insensitive to noise pickup and parasitic elements. Another condition for 
this share bus is that the units must current- share when a signal is 
present, and they must continue to operate whether the bus is... 

...compare the signal derived from the module's output current with that 
received from the share bus and adjust the unit's output ( as needed 
) to drive this difference to zero. There are several techniques used to 
implement this circuit... 

...accompanying figure shows a plot of the results obtained using PSpice 
simulation when two MST modules are connected in parallel. The plot 
shows the moment when, with one of the modules delivering all... 
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